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Procedures for Creating or Unpacking FGGE Level III Data Sets

General
The documentation for FGGE Level III formats is described in Appendix 11,
FGGE International Data Management Plan, "Format for the International

Exchange of Level IIT Data Sets During the FGGE."

Purpose

This note describes the basic steps needed for creating or unpacking Level
ITI data sets with the use of attached subroutine listingsf These sub-
routines were written for use on IBM 360 machines that héve 32-bit words.
Some modifications may be necessary to utilize these‘routines on other

machines.

Level III Tape Files

File 1 —— TEST file

File 2 ~— TAPE HEADER file

File 3 ~— GRID DESCRIPTOR file
Files 4-n -- LEVEL III DATA file(s)

To Create Level IITI Magnetié Tape

The basic sequence of .events in a computer program should be as follows,
assuming that the required analysis fields are available in an analysis
file and are ready for processing:
A. Write the required TEST file on 6utput tape (File 1).
B. Screen available analyses to determine first and last dates to be
processed and writtén on the output‘tape. Prepare the documenta-
tion for the TAPE HEADER‘file with appropriate dates (File 2),-

and write it on the output tape (See example, Attachment 1).



Describe the grid(s) used for the Level III data (See example,
Attachment 1). Write GRID DESCRIPTOR file on output tape.
Select an analysis field from the analysis file, prepare the
neéessary‘unique identification words ( see subroutine W3FI32,
Aﬁtachment 2), scale and pack the data (see subroutine W3AIOO,
Attachment 3), and write the packed field in a LEVEL\III DATA
file on the output tape.

Repeat D above for other fields for the given date/time.

Write an end-of-file tape mark on the output tape.

Repeat steps ﬁ, E, and F above for any remaining date/times.
Terminate the output tape with at least two (2) consecutive

end-of-file tape marks.

To Unpack Level III Data

The format required to read FGGE Level III data sets is written in clear

text in the second file (TAPE HEADER) of each tape. The third file of

each tape will contain information concerning the arrangement of the data

for the grid(s) used in the DATA file(s) that start with the fourth file.

A.

B.

Read a record from selected DATA file.

Determine if you desire to process and unpack the record.
Subroﬁtine»WBFIBB (Attachment 4) could be used to.convert the
first 256 bits of the record identification to individual field
identifiers. . |

If the field is desired, the packed data (beginning at bit 385)
can be unpacked and rescaled with the use of subroutine W3AIOl

(see Attachment 5). If not desired, repeat A and B above.



A sample FCRTRAN program to locate and unpack N. Hemisphere 700 mb heights,
and to print out some values over the United States, is given in Attachment

6. Descriptions of built-in and intrinsic functions used in the various

subroutines are given in Attachment 7.



APPENDIX 1

EXAMPIE - TAPE HEADER FTIE
FGGE3A00317801020078010812 ’
10780 FIXED IENGTH RECORDS (BLOCKSIZE = RECORD SIZE)
20AL USE ( 100(27AL) ) FOR FULL RECORD

0123456789=15 /STUVWXYZ . (~JKLMNOPQH:#) ;+ABCDEFGH, ) (<
9-TRACK, 800 BPI . S L
BINARY, ODD PARITY o
IBM 360/195, 32 BITS/WORD, 8 BITS/BYTE.
NATIONAL METEOROLOGICAL CENTER, NWS, NOAA, WASHINGTON, D.C., USA
( 100(27Ak) )
HOUGH FUNCTION ANALYSTS METHOD, GLOBAL (FLATTERY)
- FIRST GUESS COEFFICIENTS DERIVED FROM A 9-IAYER PRIMITIVE EQUATION
FORECAST MODEL ON A 2.5 X 2.5 LATITUDE/LONGITUDE GRID.
100. = (42640000) HEXADECIMAL '"FLOATING POINT REPRESENTATION
-100, = (C2640000) HEXADECIMAL FLOATING POINT REPRESENTATION

ANALYSIS FIELDS NORMALLY PROVIDED: v
12 IRVELS OF U- and V-WIND COMPONENTS, TEMPERATURES s AND HEIGHTS
(aT 1000, 850, 700, 500, 400, 300, 250, 200, 150, 100, 70, AND 50-MB);
6 LEVELS OF RELATIVE HUMIDITIES (AT 1000, 850, T00, 500, 40O, AND 300 MB);
TROPOPAUSE PRESSURE AND TEMPERATURE (MODELED); = SNOW FIELDj L
SEA SURFACE TEMPERATURE (FROM SATELLITE DATA); SEA IEVEL PRESSURE.

MISSING ANALYSES: NONE

e d0 END OF 'I‘EXT S8 00D ARSI LPIISGOD0000CGCIE0DISOCIOBOEDOD

EXAMPIE -- GRID DESCRIPTOR FILE
GRID 029 RECTANGILE
GEOGRAPHIC
RIGHT-HANDED

ORIDIINES = 037, DELTAJ = 2,50, FIRSTPT=(0.00N, O.OOE)
J=ALL, Ni=1k5, DELTAI = 2.50
LA X ] END OF TEXT ...t...l'.....l..'l.o‘nﬂ.ﬁ'90.'6..

GRID 030 RECTANGLE
GEOGRAPHIC
RIGHT-HANDED .
GRIDLINES = 037, DELTAJ = 2.50, FIRSTPT={ 90.00S, 0.0CE)
J=ALL, NI=145, DELTAL = 2.50

LR ] END OF TEXT 0.00.00.0?0006'...0.000QOOQQOv.‘O...O




APPENDIX 2

W3F132
Pack ID
(Modified for FGGE Level IIT)
FORTRAN H EXT +
" IBM 360
NMC, DCA

PURPOSE:

To convert an array of the 27 data field identifiers into an array of the
first 8 identification words. (See Appendix 11, FGGE International Data
Management Plan, "Format for the International Exchange of Level III Data
Sets During the FGGE."

USAGE:

Calling Statement

CALL W3FI32(KARRAY,PKDNT)

where,
KARRAY = array containing the 27 data field identifiers
(INTEGER*4):, -
PKDNT = array to receive the 8 identification words.
NOTE 1

(a) If any number n in (KARRAY(I),I=1,27) is erroneously large,
W3FI32 will print:
'VALUE IN KARRAY(I) =n ID TOO LARGE TO PACK'
(b) If any number n in KARRAY(I) is erroneously negative,
- W3FI32 will print:
W \"VALUE IN KARRAY(I)—n SHOULD NOT BE NEGATIVE'
(¢) TIf either (a) or (b) occurs, that portion of the packed
word correspondlng to KARRAY(I) will be set to blnary
ones., :

Examples

1. Suppose KARRAY(4)=30. Then W3FI32 will print "VALUE IN KARRAY (4)=30
IS TOO LARGE TO PACK' and will place ones in the first 4 bits of
PRDNT(2).

2. To form PKDNT from the 27 data field identifers for 500 mb height from
FMANL (limited-area fine mesh analysis file) dated 00Z March 15, 1974,
KARRAY should be initialized as follows:



KARRAY

IDENTIFIER

Q.-

(2)=8

(3)=0
(4)=0

'(5)=50000
(6)=-2

(7)=0

(8)=0 .

(9)=0

mXEBEHOQMH®n.O
HHE R

N

KARRAY . IDENTIFIER
(10)=0 F,
(1D)=0 N
(12)=0 C2
(14)=0 CD
(:5)=0 o™
(16)=0 kS
(17)=5 K
(18)=0 Unused

KARRAY

(19)=0
(20)=1523
(21)=74
(22)=3
(23)=15
(24)=0
(25)=0
(26)=19
(27)=3021

IDENTIFIER

Unused

L EEEE

Then the resulting PKDNT array would be as follows (in hexadecimal):

PKDNT (1) 00100800
(2) 00c35082
(3) 00000000
(4) 00000000

(5) 00000005
(6) 000005F3
(7) 4A030F00
(8) 00130BCD

A2 - 2.
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APPENDIX 4

W3FI33
Unpack ID
(Modified for FGGE Level III)

FORTRAN H EXT +
IBM 360
NMC,DCA

PURPOSE:

To convert an array of the first 8 identification words into an array of
27 data field identifiers. (See Appendix 11, FGGE International Data
Management Plan, "Format for the International Exchange of Level III Data

Sets During the FGGE.")

Calling Statement -

CALL W3FI33(PKDNT,KARRAY)

Whefe,

PKDNT == array containing the 8 identification words.

KARRAY = array to receive the 27 data field identifiers (INTEGER*4).
Example

Suppose the 8 identification words forv500 mb height from FMANL
(limited-area fine mesh analysis file) dated 00Z March 15, 1974 are
given (in hexadecimal)

PKDNT (1) 00100800 (5) 00000005

(2) ooc35082 (6) 000005F3
(3) 00000000 (7) 4A030F00
(4) 00000000 (8) 00130BCD

Then the resulting KARRAY array would be as follows:

KARRAY IDENTIFIER KARRAY IDENTIFIER KARRAY IDENTIFIER
(=1 Q (10)=0 F, (19)=0 Unused
(2)=8 Sl (11)=0 N (20)=1523 NW
(3)=0 F1 (12)=0 C2 (21)=74 JJ
(H=0 t (13)=0 E (22)=3 MM
(5)=50000 c, (14)=0 cd (23)=15 YY
(6)=-2 El (15)=0 M (24)=0 GG
(D=0 m (16)=0 Ks (25)=0 R
(8)=0 X (17)=5 K (26)=19 G
(9)=0 Sy (18)=0 Unused (27)=3021 J
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APPENDIX T

Built-in‘Functions
IV = 1LAND (a, b)

where a,b may be a-1-, 2-, or 4-byte logical integer expression.
The value of LAND is obtained'by AND—ing the individual bits of the
arguments.  The resulting value, IV, will be considered to be logical*4,

but may be used as an integer.

IV = LOR (a, b)

where a, b may be a 1-, 2-, or 4-byte logical or integer expression.
The value of LOR is obtained by OR-ing the individual bits of the arguments.
The resulting value, IV, will be considered to be logical¥4, butvmay be

used as an integer.

IV = LXOR (a, b)

where a, b may be a 1-, 2-, or 4-byte logical or integer expression.
The value of LXOR is obtained by exclusive OR-ing theé individual bits of
the arguments. The resulting value, IV, will be considered to be logical%®4,

but may be used as an integer.

IV

SHFTL (J, K)

IV = SHFTR (J, K)
where J is a 4-byte wvariable,
K is the actual number of bits to be shifted.
The values of SHFTL and SHFTR are»obtained by shifting the first
argument, J, left or right, respectively, the number of'bits'specified

by the second argument, K. The resulting value, IV, will be considered

to be logical*4, but may be used as an integer.



IV = TBIT (A, K)

where A is a variable, 4-bytes or less,

K is the number assigned to the bit to be tested

The value of -TBIT is .TRUE. or .FALSE. depending whether bit position

K of the variable A is ON or OFF (ON=1, OFF=0). Bit 0 is the leftmost bit

of variable A, The result, IV, will be declared as logical#*4,

Intrinsic Functions

AMAX1 - Maximum, Real
AFAMAXl(Xl,Xz,...,Xn)

where A and X are real *4

AMIN1 - Minimum, Real
AFAMINl(Xl,Xz,...,Xn)

where A and X are Real #*4

MAXQgF Maximum, Integer
L=MAXO(M1, MZ""’Mn)

where L and M are Integer *4

MINO -~ Minimum, Integer
IFMINO(Ml,MZ,...,Mn)

where L and M and Integer %4

AT - 2

IABS - Absolute Value, Integer
L = TABS(M)

where L and M are Integer *4

SIGN -
Y=SIGN(X, ,X,)
where X and Y are Real #*4

Y=(sign of Xz).fxll



